Sequence analysis of thyroid transcription factor-1 gene reveals absence of mutations in patients with thyroid dysgenesis but presence of polymorphisms in the 5' flanking region and intron.
Congenital hypothyroidism is caused by several mechanisms. The most common cause worldwide is iodine deficiency, but in iodine-sufficient regions thyroid dysgenesis is the most common cause of congenital hypothyroidism. In the present study we analyzed the thyroid transcription factor-1 (TTF-1) gene in patients with congenital hypothyroidism due to thyroid dysgenesis: three patients with athyrosis, five with ectopy, and one with hypoplasia. Genomic DNA was isolated from peripheral leukocytes, and the TTF-1 gene, including a 5' flanking region, two exons and one intron was amplified by polymerase chain reaction (PCR) with 4 pairs of primers. The PCR products were directly sequenced by the Dye Terminator Cycle Sequencing method. We could not find any mutations specific for the thyroid dysgenesis in the 5' flanking region, two exons and one intron in the TTF-1 gene, but two heterozygous nucleotide substitutions were detected in the intron: a G to A transition at nucleotide 469 (G469A) and a C to A transversion at nucleotide 866 (C866A). The same nucleotide changes were detected in some normal subjects. Allelic frequencies of the polymorphisms G469A and C866A were 23% and 10%, respectively. Another normal polymorphism in the 5' flanking region was a G to T transversion at nucleotide -845 from the transcription start site (G-845T). The allelic frequency of the polymorphism G-845T was 28%. We also found 12 polymorphisms in the 5' flanking region, two in the intron and one in the 3' untranslated region. These polymorphisms were detected in 100% chromosomes. These results suggest that congenital hypothyroidism associated with thyroid dysgenesis is unlikely to be caused by mutations in the TTF-1 gene in which, however, were detected normal polymorphisms in the 5' flanking region, intron and 3' untranslated region.